Groups of brain damaged and normal children were subdivided into young (age range 6 to 9 years) and old (age range 10 to 13 years) groups and subjected to an audi'-ory reaction time procedure consisting of regular and irregular preparatory interval conditions. The most important results were as follows: the performances of the young normal, old normal, and old brain damaged groups were superior to that of the young brain damaged group; there was no significant differences between the performance of the old normal and the old brain damaged groups; the set index formula was not more effective in differentiating between the performance of the young brain damaged and young normal groups or between the young brain damaged and old brain damaged groups than were other, more easily derived, indices. The results of the current investigation were highly similar to those obtained in previous studies which employed visual reaction time procedures (Czudner & Rourke, 1970 , 1972 . The results of all of these studies support the contention that, with advancing years, brain damaged children of the type used in the present study may adapt to and/or recover from the deficit(s) involved in the inability to develop and maintain a state of readiness to respond. 
(1) the performancesof the young normal, old normal, and old brain-damaged groups were superior to that of the young brain-damaged group; (2) there was no significant difference between the performance of the old normal and the old brain-damaged groups; (3) the set-index formula was not more effective in differentiating between the performance of the young brain-damaged and young normal groups or between the young brain-damaged and old brain-damaged groups than were other, more easily derived, indices. The results of the current investigation were highly similar to those obtained in previous studies which employed visual reaction time procedures (Czudner & Rourke, 1970 , 1972 . The results of all uf these studies support the contention that, with advancing years, brain-damaged children of the type used in the present study may adapt to and/or recover from the deficit(s) involved in the inability to develop and The purposes of the present study were as follows:
(1) to compare the performance of brain-damaged and normal children on an auditory reaction-time (RT) task; (2) to determine the relative effectiveness of a net-index formula and other indices as means of differentiating between the performance of braindamaged and normal children; (3) to determine if, with increasing age, braindamaged children adapt to and/or recover from the deficit(s) involved in the inability to develop and maintain a state of readiness to respond; and, (4) to determine if the results obtained in a visual RT study (Czudner & Rourke, 1972) were modality-specific.
RT measures have been used as dependent variables in the investigation of a number of theoretical and applied problems. The findings of some of these studies have direct relevance for the current investigation. Woodrow (1914) reported one of the first systematic works on the application of RT procedures to the study of attentional processes in normal adults. He found a positive relationship between latency and duration of the preparatory interval (PI) .
(The PI is the interval between the onset of the warning signal and the onset of the RT stimulus.) Huston, Shakow, and Riggs (1937) and Rodnick and Shakow (1940) employed RT proceduros to assess the ability of schi4ophronic adults to develop and maintain a sut (i.e., a state of readiness to respond). In connection with this work, Rodnick and Shakow (1940) developed a formula called the "set index," a mathematical expression which includes the length of the PI and the relationship between SIs response to regular and irregular warning conditions. They found that it was possible to differentiate between the performance of schizophrenic and normal adults on the basis of this set-index formula.
Most studies involving RT procedures for the determination of the effects of brain damage have utilized adults with relatively acute cerebral lesions.
For example, Blackburn and Benton (1955) and De Renzi and Faglioni (1965) found that simple RT can be used as a sensitive indicator of the presence of brain damage in such samples of adults. In a study which led directly to the current investigation, Czudner and Rourke (1970) found that children between the ages of 8 and 14 years who were suffering from relatively chronic cerebral dysfunction could not be differentiated on the basis of a modified version of the set-index formula. (For further explanation of the set-index formula, see Marshall, 1967 and Rourke, 1970.) However, when the results of the 8-to 10-year-olds were analyzed separately, the performance of only one of the brain-damaged Ss fell within the range obtained for the normal children. Following this study, Czudaer and Rourke (1972) composed groups of "young" (6-9 years) and "old" (10-13 years) brain-damaged and normal children and subjecte0 them to a visual RT procedure similar to that employed in the Czudner and Rourke (1970) Reitan (1966) , judged these results to be consistent with the presence of cerebral dysfunction. This group was divided into two age classifications, "young" and "old." The age range for the young group was 7.1 to 9.0 years, with an average age of 7.7 years. The age range for the old group was 10 2 to 13.7 years, with an average age of 11.7 years. For the young group, W1SC Full Scale I.Q. ranged from 82 to 109, with a mean of 94.4. For the old group, Full Scale I.Q. ranged from 83 to 115, with a mean of 96.8. The brain-damaged Ss in the present study, where it wab possible to determine, had sustained damage to the brain as a result of traumatic head injuries and/or anoxia.
Although the extent of damage was difficult to determine, the age of onset of the insult was, for the most part, during the perinatal period or in infancy. In general, the brain-damaged Ss were suffering from what would best be described as relatively mild, chronic cerebral dysfunction. The second (control) group was also made up of 24 children, having no detectable sensory or motor impairment (on the basis of school medical histories and teachers' observations) and matched for mean age and Full Scale I.Q. with the brain-damaged group. There were 10 boys and 2 girls in the young groups and 10 boys and 2 girls in the old groups.
2pparatus. The apparatus consisted of two Hunter Decade interval timers (Model 111C) and one Hunter Klockcounter (Model 120A). A stand was constructed with a telegraph key and two sound sources, one serving as a warning signal (high pitched sound), the other as the RT stimulus (low pitched sound). The
Klockcounter was essentially an electrically-operated stop watch arranged in series with a telegraph key in such a way that S had to press the key to set the warning signal. Any release of the key before the sounding of the RT stimulus stopped the apparatus and the trial would then have to be repeated.
Procedure. Each S was escorted to the testing room by E. S was seated in front of the RT apparatus in such a way that he could manipulate the telegraph key conveniently. E situated himself in such a way that he could easily observe S and manipulate the control panel to the rear of the RT apparatus. S was instructed to press the telegraph key and to notice that this activated the high pitched sound (warning signal). Then S was told that he should lift his finger as fast as he could when the low pitched sound (RT stimulus) was heard.
The highpitched sound remained on until the low pitched sound was ackivated.
Ss were cautioned that lifting the finger from the telegraph key before the sounding of the RT stimulus would necessitate a repetition of the trial. (This occurred Ile more than three times for any S.) Before each trial, $ was asked if he was ready to begin. If the answer was affirmative, he was instructed to depress the telegraph key and to wait fgr the RT stimulus before lifting his finger. Ss performed 10 practice trials before the commencement of the test trials.
Ss were exposed to two procedures. In the regular procedure, the PI (time between the two sounds) remained the same for a series of 10 trials before an interval of another length was presented.
In the irregular procedure, the PIs were presented for 10 trials each, but in a random manner. The PIs used were 2, 4, and 6 secs. Hence, thore were 30 trials for each procedure.
There was a 30.sec rust between each change of P1 in the regular procedure, a 2.min rust between the two procedures, and a I.min rest after the first; 15 trials of the irregular procedure. Total testing time was 20 minutes. Ss in each group were subdivided such that half began with the regular procedure followed by the irregular procedure, while the order was reversed for the other half.
Results
The data were analyzed by means of six analyses of variance. Two 2 x 2 x 3 analyses were carried out in order to evaluate the performance of the brains damaged and normal groups separately. In these analyses there were two age classifications (i.e., "young" and "old"), two levels of procedure (i.e., regular and irregular), ani three levels of PI (2, 4, and 6 secS). A 2x2x2x3 analysis of variance was carried out in order to assess differences in performance between the brain.damaged and normal children. Finally, three 2 x 2 analyses of variance were carried out, one each for the set index (SI), the highest mean (HM), and the general mean (CM) scores. The main effects in these latter analyses were age (young and old) and group (brain.damaged and normal). Table 2 contains a summary of the analysis of variance of the young and old brain-damaged and normal groups' performance under the regular and irregular procedures at the three Pls. Inspection of Table 2 indicates the following.
There was a statistically significant (24.01) Age x Group interaction. Testing
Insert Table 2 about here for the simple effects within this interaction yielded statistically significant differences between the performance of the young brain.damaged and young normal groups (24.01) and between the performance of the young brain.damaged and old brain.damaged groups (24.01); there were no statistically significant differences between the performance of the young normal and old normal groups or between the performance of the old brain-damaged and old normal groups. The PI x Procedure interaction was also significant (X.01). An analysis of the simple effects within this interaction indicated that RT latency was faster at the 2-sec interval for the regular procedure than for the irregular procedure.
The set-index (SI) formula employed was as follows:
HM is the highest mean RT obtained for eacl. S over the six (Czudner & Rourke, 1970 , 1072 .
The significant age main effect for the brain-damaged and the normal groups obtained in the separate analyses for theme groups indicated an inverse 9 relationship between age and RT latency. These findings were entirely in accord with those of earlier studies (e.g., Goodenough, 1935; Czudner & Rourke, 1972) .
The significant Age x Group interaction (see Table 2 ) and the results of the subsequent simple effect analyses indicated that the performance of the young normal group was superior to that of the young brain-damaged group and that the performance of the old normal group did not differ significantly from that of the old brain-damaged group. The obtained difference in performance between the young normal and young brain-damaged groups was consistent with the findings of soMe earlier investiotions (e.g., Blackburn 10 brain-..amaged Ss employed in the Blackburn and Benton (1955) and De Renzi and Faglioni (1965) studies were, for the most part, suffering from neoplasms or cerebrovascular disease --that is, lesions much more likely to be acute than were those sustained by the Ss in the current investigation. In this connection, it is also clear that the old brain-damaged Ss in the present study and in that of Czudner and Rourke (1972) had had a much longer period of time than had the young brain-damaged Ss to adapt to and/or recover from the lesion(s) which they had sustained.
Inspection of Figures 4, 5, and 6 indicates that the SI, HM, and GM measures were effective in differentiating between the performance of the young brain-damaged and young normal groups. That both the HM and GM measures can be employed to achieve this differentiation relatively well argues against expending the added effort required to calculate the SI measure for this purpose
The clear separation between the performance of the young brain-damaged and young normal groups and between the young brain-damaged and old braindamaged groups, together with the lack of differentiation between the old brain-damaged and old normal groups lend support to the contention of Rourke (1970, 1972 ) that brain-damaged children of the type used in this study may adapt to and/or recover from the deficit(s) involved in the inability to develop and maintain a state of readiness to respond. That the results for both visual RT (Czudner & Rourke, 1972) and auditory RT (present study) procedures were virtually identical indicates that the obtained differences are not modality-specific. It would appear that the neural mechanisms responsible for these patterns of results are clearly central rather than peripheral.
If the deficit in RT latency exhibited by young brain-damaged AA is as reliable as these results would seem to indicate, visual and/or auditory RT 11 latency may serve as a useful dependent variable for the assessment of the effects of various drugs (e.g., methylphenidate, dexedrine) and/or behavioral procedures which are designed to "increase attention" in children of this age group.
At least two avenues of research related to the current study should be pursued in order to elucidate more fully the obtained differences and relationships.
Since the results of the current study, taken together with those of Czudner and Rourke (1972) 
